Introduction
The use of acid treated clays as a solid source of protons in a number of industrial significant reactions continue because they constitute a widely available, inexpensive solid source of protons, e.g. they were employed as cracking catalysts until the 1960s [1] and are still currently used in industrial processes such as the alkylation of phenols [2] and the dimerization and polymerization of unsaturated hydrocarbons [3] .
Montmorillonites have both Brönsted and Lewis acid sites and when exchanged with cations having a high charges density, as protons, produce highly-active catalysts for acid-catalysed reactions [4] .
Intercalated organic molecules are mobile and can be highly polarized when situated in the space between the charged clay layers. These exchanged montmorillonites have been successfully used as catalysts for the reactions of polymerization [3] .
The present study shows the synthesis of the poly(oxybutylene oxyphthaloyl), whose the structure differs from that of the poly (butylene terephthalate) by the position of the substituents, the first has a 1,2 substitution pattern and the second has a 1,4.
The Poly(butylene terephthalate) is usually prepared from butan 1,4 diol and terephthalate of dimethyl by reaction of transesterification [5] . One of the biggest problems with this reaction has been that the 1,4-diol under the reaction conditions is converted to tetrahydrofuran, which is a dead-end byproduct. In this respect, it is even more interesting to use tetrahydrofuran as a source of an oxybutylene part in the polymer.
This study is also concerned with polycondensation and examines the catalytic activity of Algerian proton exanged montmorillonite clay called "Maghnite".
The aim of this research is to extend the scope of other promising new field of polymer synthesis by the use of another catalyst system that has been shown to exhibit higher efficiency. This paper concerns detailed analyses of "raw-Maghnite", "H-Maghnite" and polymerization products, effect of catalyst ration and effect of acetic anhydride proportion upon the conversion.
Experimental

A. Materials
1) "H-Maghnite xM": The acid forms of "raw-Maghnite" is prepared by shaking the material raw (raw-Maghnite) with solution of sulfuric acid until saturation achieved over two days at room temperature, washing the mineral with water until sulfate-free and drying. The concentrations 0.05M, 0.10M, 0.15M, 0.20M, 0.25M, 0.30M and 0.35M of sulfuric acid treatment solutions were used to prepare "H-Maghnite0.05M", "H-Maghnite0.10M", "H-Maghnite0.15M" , "HMaghnite0.20M", "H-Maghnite0.25M", "H-Maghnite0.30M" and "H-Maghnite0.35M" respectively.
2) Tetrahydrofuran (THF 99%) was used as received.
3) Phthalic anhydride (98%) was used as received. 2) XRD profiles for pressed powder samples were recorded on a Philips PW 1710 diffractometer using Cu-Ka radiation (ν = 1.5418Å).
3) IR absorption spectra were recorded on a ATI Matson FTIR N°9501165 spectrometer using the KBr pressed-disc technique, 0.5mg of sample was added to 300mg KBr and mixed for 3min in a vibratory grinder prior to pressing a 13mm disc. was 1 ml/min. The calibration curve was made with well-fractionated PBT standards. 1 H NMR spectra were recorded on an AM 300 FT Bruker instrument using deuterated THF as solvent, and tetramethylsilane (TMS) as internal standard.
Results and Discussion
Catalyst structure
Various methods of analysis, such as 27 Al and 29 Si MAS NMR, show that "Maghnite" is a montmorillonite sheet silicate clay. The elementary analysis of the selected samples obtained using XRF and conversions obtained from the reaction of 1g of each sample with 10.75mol/l of THF, 5.67 mol/l of phthalic anhydride and 1.28 mol/l of acetic anhydride during 6 hours in a bulk polymerization at 40°C, are as settled in the following Table 1 .
It is necessary to report that the best value of conversion was obtained with "HMaghnite0.25M", for this reason we kept this sample to study the effect of catalyst and acetic anhydride proportions on resulted in an increase in the proportion of silica (SiO 2 ) observed.
The X-Ray powder diffraction profiles ( Figure 1 and Table 2 ) exhibited the presence of other crystalline phases as quartz, feldspath and calcite in "raw-Maghnit" By treatment acid, all trace of calcite was removed in "H-Maghnite".
The increase in basal spacing from 12.5 Å in "raw-Maghnite", characteristic of one water layer between the sheets, to value of 15.02 Å in "H-Maghnite", where there are two interlamellar water layers, subsequent to acid treatment reflects the change in interlayer cation and its associated hydration state [6] . The IR Spectra of Raw-Maghnite and H-Maghnite 0.25M (Fig. 2) are in good agrement with literature [7] . The characteristic vibrations of hydroxy groups, the silicate anion and the octahedral cations were observed in the IR spectra of both montmorillonites. The most intense band near 1040 The dominant resonance at -93.5 ppm corresponds to Q 3 (OAl) units, i.e SiO 4 groups crosslinked in the tetrahedral sheets with no aluminium in the neighbouring tetrahedral [12] . The resonance at -112 ppm corresponds to three-dimensional (3D) silica with no aluminium present, designed Q 4 (OAl) [6, 13] . 
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Si MAS NMR spectra of (a) "Raw-Maghnite" and (b) "H-Maghnite 0.25M"
Polymerization and products characterization
The results of experiments of THF with phthalic anhydride polycondensation induced by "HMaghnite 0.25M" proceed in bulk are reported in Table 3 . For all these experiments the temperature was kept constant at 40°C for 6 hours. 
Effect of "H-Maghnite 0.25M" proportion
We can see from Table 3 that, the conversion increases with increasing "H-Maghnite 0.25 M"
proportion (experiments 1,2). This lead was followed up by a serie of deeper experiments in which the conversion with the time has been observed at various amounts of catalyst. Table 4 and Figure 5 show that increasing the "H-Maghnite 0.25M" amounts yielded higher conversions. This phenomena is probably the result of number of "initiating active sites" responsible of inducing polymerization, this number is prorata to the catalyst amount used in reaction. Time (hours) Figure 5 . Effect of catalyst proportion upon the conversion.
Coversion(%)
Effect of acetic anhydride proportion
The addition of acetic anhydride to the mixture creates ends of chains unable to take part in polyesterification, and consequently the problem of reproducibility of molecular weight does not exist, which will allow to have a stable polymer. Table 3 show that the conversions increase with increasing acetic anhydride proportion (Experiments 2, 3). This result is due to multiplication of active centers. However the molecular weight increase with reduction acetic anhydride proportion .This result is due to increasing of methyl groups in extremities of chains who block chains of polymer in growth.
Data in
This lead was followed up by a series of deeper experiments in which the conversion with the time has been observed at two amounts of acetic anhydride. Table 5 and figure 6 show that increasing the acetic anhydride amounts yielded higher conversions.
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Conversion(%) Time(hours) Figure 6 . Effect of acetic anhydride proportion upon the conversion.
Characterization of products
An investigation was devoted to the analysis of the polymer from experiment 2 in Table 3 by 1 H NMR spectroscopy at 300 MHz ( spectroscopy at 300 MHz(Solvent deuterated THF)(Fig7) showed different peaks, the methyl groups of the main chain at 2.1 ppm, the β methylene groups at 1.64 ppm, the α methylene groups at 3.86 ppm, and aromatic groups at 7.58 ppm and 7.85 ppm.
Mechanism of the reaction
Polycondensations proceed by successive reactions between the functional groups of the reagents.According to the foregoing discussion and the results of product analysis,we may suggest the mechanism below for the resulting reaction of polymerization induced by "H-Maghnite 0.25M".
Protons carried by montmorillonite sheets of "H-Maghnite 0.25M" induced the polymerization, these montmorillonite sheets take place as counter-anions.
The first stage is the protonation of acetic anhydride.
Then a molecule of THF attacks in a nucleophilic way protonic acetic anhydride.
The formed ions oxonium take place in the vicinity of the counter-anion carried by montmorillonite sheets, and then there is a nucleophilic attack of the oxygen of phthalic anhydride on the carbon located in alpha of oxygen charge carrier positive of the chains in growth.
The next stage is a nucleophilic attack of the oxygen of the THF on carbon-cation of the chains in growth.
Then we have successive additions of the phtalic anhydride suivue of the THF
The presence of the groupments acetate at the two ends of the chain was clearly identified by 1 H NMR. Therefore, the last stage will be a nucleophilic attack of the oxygen of the acetic acid formed in the first stage which results from the protonation of acetic anhydride on the carbon located in alpha of oxygen charge carrier positive of the chains in growth.
Conclusion
The present work shows that the preparation of poly(oxybutylene oxy phthaloyl) can be induced in heterogenous phase by proton exchanged montmorillonite clay called "H-Maghnite" and using tetrahydrofuran as a source of an oxybutylene part in the polymer in the place of butan 1,4 diol which is one of the biggest problems with this reaction. Poly(oxybutylene oxyphthaloyl) was produced accordingly by an easy-to-handle procedure in one batch process. This new chemistry will be explored deeply in forthcoming work.
